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(57)Abstract: 

PROBLEM TO BE SOLVED: To precisely extract speaker's features from a 
less amount of speech data. 

SOLUTION: A GMM learning part 12 adds the value of a vocal tract length 
expansion/contraction coefficient a to voice data of respective learners 
stored in a learning data storage part 1 3, clusters the learners according to 
the vocal track expansion/contraction coefficient a, performs data 
conversion so that voice data of a speaker in a cluster nearby some cluster 
C belong to the cluster C, and reclusters the learners by using GMMs of 
the respective clusters. The GMMs of the obtained (n) clusters are stored 
in a GMM storage part 6. A speaker cluster selection part 3 makes the (n) 
GMMs stored in the GMM storage part 6 operate on a sound parameter 
series from a sound analysis part 2 and outputs the index of the GMM 
giving the maximum likelihood as speaker cluster information. Thus, 
speaker's features are precisely extracted from a small amount of learning 
data without depending upon speech contents. 
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JfeWS^5ft*. C 5 LT<#5tlft^»^9^-**W 



(8) #PI 2003-22088 

4fC}Mffi^ftSo 

[0 0 4 3] ±iaiS#*5X*&fl?gB3tt, GMMtStt 
;'f 6 £«£&#ffi«8itHg|S 1 l »£U tmu ? fc 

IS#*vX*jg&aS3H\ A^ftfcW^^- 
* G M M^ffigP 6 * V X £ gij Kfflfj 2 ftfc 
n«©GMM©A^£{tffl£#T;£jt£iW3o 
T, Saj$ft/cnfi(D*ftt7)'9^(D«A{li^-^X.SGM 
MO^>f7^7(i) (i = 1, 2,-,n)*, ^©A^ 
/o IS#«£Lftffi^vX£1f$fii;LTffi^-f§o c: 

9i$ft3 0 

[0 0 4 4] «Ml$5kt St^7X^fftf;l/fii 

[0 0 4 5] ±EHS^g|5 8 (4, ±IS*g^ggf5 4 6 © 
ISMMKSIHSSi) i: UTKi/jfflS l 0 ft^fii^f 3©Tfe 

So 

[0 0 4 6] CC-ff, blEIS#^7X^Ji#?<7)^tC 
f±, «T© [ a ] 33«fc [ b ] C^-f 2M>) mmtfiibZo 

[a] GMMffiMffi6®¥!Jffl 

[b] K#^^X^WStr;l/tSMg|57cDfOT 

[0 0 4 7] ±E[a]©*ffitt, ^iS^^vX^lC^L 
T100GMM«f^jjibTte<o ttT, A^g^tC^ 
LT^GMM^:ftm^-lirGMMftcD7Lja^WmL> S. 
t> A * t ^«&p:m L fc G M M (C J^(S^ 5 £ 7 X 

[0 0 4 8] Ste, ±ie[b]©77ffil±, ±!EIS#^7X 

§o issssaaii pi wmg&wefii/itm^s <r>xm 

50 K«l4^<ttS^ xyn-;l/fcj;oTiEai4*7X^ 
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[0049] cc-e, ^mmmicmmmr^z 

$ ff*f;l/««ai 7 tt, ^Wfg#© * 5 X n Kfo 
CT, SI 1 S»*7*;V««!iJ 7 a, 81 2 WS*-r;M8»9S 
7 b, • • ■ , m n »e-r ;Hftlfig|5 7 n© n fflcDUS^-r 

a~ 7 nK*gfflSti«&»E-r;W4, ?I^#7XtMJ® 

[oo5o] «, sa»aw«<oa»siai:bT{4, ± 

^^tf^X^SHMMCW&x/W^ ^-^7X 

[0 0 5 1] WT, ±saGMM^ttgP6t|Slfl^nSG 
IBKtstt s G MM»<ofM*teli, TEOSaa>¥«fc J: 

^Tfft3ti5 0 cnsojaattGMM^saji 2tj:«fct) 
^ja*nfcGMM»tt, anfi4R0M(y— 

#M£n§GMM^|ftg^dg»£ft3o flf- 
1 3fcteffi2ftfc£^Si£#<D*£fc#§ftgiJfc: 

htc.'W.mm^ ^^^^t<Dm\2 mm<o g mms^ss 

[0 0 5 2] Q **o¥WIS#©Wjtrr-*fc/?fjg0 

a £DfB fS C T3*EIS#* N ffltc ^7 X 2 >J > 7' L T*5 
< 0 ft, GMM©SJffi-€-r;l/tfDS^ft{iMfr5o 

ff 5 C ^£J:oT±lB^7X?CfcMt-§#jSf : -2£- 
XCfCifA^3a *9X*C©§^7*-££ 

m l («*) r;l/df y XAfc «fc 0 Jft^-r § z: fc i o r, 

® {M?nfcGMMfcw-rs^sis#(D^7*-^ 
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Mg£r^;L§GMM(D^X?^ *OK#*S«6* 

/o © 3fSI«ii^jRK4*St»®~®©jQS*«03g"ro 
■9-7 * 9 X £ ft L fe G M MZim? 5 (* 7 *> 3 » o 

[0053] ±mGuumnimmmmmi^f 
%^%^Ktt?&jzmmmm&a<Dit*3-i&, ml 

WT<0««*«5WlC|SiE L fc#l»J&JSig»7 - If > y 
H»*ffl^feMLSSStJ:t>T4*5n5o ^Mfi 

%m"T&£l\ Mfz. MR T SS%flJfflTft5*, & 

«fifitttfe-#-r§^\ #y*tfN= i 2,m=2 omt 

N= 1 2 fctt, a$ft±CDE^(0. 8 8, 1.12) 

*o. 0 2Sl»K^|ij-r*£:i:{cffia , r«o 
5^3f€>«f?**-^-7v7Y««fc5 45MliJ*||FLT 

[0 0 5 4] Sfft, h3BGMMaffDfMffla#«g©{Cfe 

30 ^ /£S^^m2 7*;W>h«#ft1iisic«T^^Ji^ 

= 1.0 5(D7vX^D(ClBT^^x-Xta^^T 
fig* nfc¥M^#0^r- ^7XK fcSA-r s 

-^mm^^^at^ ±mmmm s z±%tbmz. 

l£8 = Q. 0 5)t^£LT^A*-&§T : -5^1i^^ Q 

[0055] tmGMMmo){mmmmm<2>icmt%% 

50 ^bEfWC^SKoV'Tttfta-rSo ff*SS*^^(c 



[0056] ±facMMp«f / i;iSMa^iii©tcfc'i^T, 

SSfcgih t T J: V> U RfT^ffi £ VMilfcfiS t T 

(WitfE = 0.04) 0 fcC3T\ ±t3^»«C, a 
fit, 3rSfieOffl**#»K:»Stfc»&f<:tt 

[0057] ±aBGMM#offfi8jaa^)H®»E:ft^*^ 

So 

[0 0 5 8] ±IBGMMP(D{t«l¥llH(D{Cfc* 
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/* 

©irk:, wmt-rs^gp^^to^T^-rSa 

h t&oM ic 431 ^ T, ^ -5 X ? D teg L T l ^ H $ 

2 ft ft !£# x v X X r ;1/ * ft « t x 

5 UK * ft ft & <D £ v ^ ft tT x if T )]/ =f U X A \z J; 

[0 0 5 9] ^C, ^ttWIfffitS^VT, 

-f3©T&3o *H*©JBIBK*V^T14, JUOjtS/iF. 
ffiffcj&gottfci: S Kffl*, g 1 icjjVT 5 mKic^M 

■*-*„ 

Si 







&& 


[a] 






[b] 






Le] 


J; <0 




r d i 






[e] 




wfg* J: to fc ^Jfrrofl:* K*;* < £ ft 



[0 0 6 0] f LT, CKD^cS^^T, «T«J:o 

• ±EGMM»®f^<a*aa!¥0a)f£:fett« 

• ±iEGMM^cDf^saa^iiB®(c^^5 

fit, ±EIEfflftl«lctt5MB[b]*^ibTt»«fcv^ f8W 

oft^fc * tj Ttt, j fcsxr* j t 

ft cd T? x * ;l/ v y b njftftA^ £ < SOU* * 

§o tftA^T, flMe]fc#|ir<l*^i6, 3Md] 

[0 0 6 1] ±KGMM#<&ffoSJQJS?W®£:i3 

[0 0 6 2] A) *7Xjfrtfl)^faSf*7l/^{:L 
<*n?&5 0 fH.t, GMMSHB^^l/OS&jRtt 1 fcf 

-So 

5> M L 7 ;ld U XAlc «k 0 m&ir 2> c t iz A -o T, ^& 



C) fM?ftftGMM{C^-r5§^WsS#<D^x-^ 

^*S^4^5GMMO^X^vX^{C, 

E) ^ft^-^§|g^ft<ft§*\ ^A6^£tft«*<0 
IR 0 jS 1 0® C ft 5 S V B ) ~ D ) <D9QM%m tJ jg-r o 

F) S^tt*loJ»niLTB)~E)Oj[a!*ff3o 

G) fIOg^:4§$T'R)-F)OJM^iDg 

[0 0 6 3] tfE-9-X^5X^«^«l-?!iA)t*i 
Rtf 1 »J ©7*-**cfSc^t**^ If2~io 

ftfi<D%mv&& a = 0 . 9 Mifi^ a = 1 . 1 ttffi© 

?^x? v ^ft 46 l = 2 ^t-r § <DT*& 

So Sft, ±IH'9-X^vX^cD{tfi!cfflS¥llSG)t$5^ 
[0 0 6 4] ^, *%m<D&mtZl3lfZi&g?7 7.ftV 
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■e© a it. xf]gm*mm^p^(D£.mim%.~?& 
§ 0 c(D&7ic, m%itn<oM%r*&srzib, acorn 

[0 0 6 5] i:iafg#^7X^^S*r;l/^g[5 
7KttiW*nSHMM»Of^J«^SKOV^TiiW-r*o 

^XXStCM L v'^rf U XA£ffl^T Wt 5 C «fc /o 

i a c m umvfttittmz in® k ts^r-y- 9 x x it® 

fc«fct>Tga-;tf*X##S«DHMMW$Sn3 0 
5«M9i{iHMM¥Sa5i 4T?fTfc>n3£>T?&3#, e 

'ttn^sasa tfgfcfcK * « ^ tb^tb* y >wc 

14, If(iROM^77'yyi^t'J^A-Ff^X^ 

[0066] ±EdwncftvT, /jimpvtsamK-tt 
vcfiD&oicmittz* jfe-r. isnx^xxjURgimc 

nfciss x ?x * ©§»*^*ffl^T£*sawrt> 
a^iF*jS"e* * *p s > msi® s km? % mmw&m 

[0 0 6 7] ±j£L£J;dfC, ±EGMMttltt»OiB 
SiCHSf^A^^C^ao^GMM^AtWi^ 

[0 0 6 8] *ZT\ *ISfl|©JBI8fc:33^TH:, G MM 

SJ»r-* fc, ^atSiBBffc^Slc «fc o T*465tifc^ 
iigffffi(iE^ft)flHRa<Ofit%#A*o 

M*£fig-f3o ^LT, &{C X CCDGMMS^ffl^T/I/ 50 
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[0 0 6 9] w^r-^tt^RftSEg^s^soTa 

*t**Kt * J* LT ^ 5 ©r, G MM IfflOElftT* if v X * 

*x^-Xfc^fT-e*, <k < X9x* 'j yy-z 

$3©T&3 0 25>EC, ^X^XXOGMM^JiSiU 
o <D G MMgpfcffl^T¥S&#* 7 v X X U > ? LE* 

wmm. a Oft o t, ««T' fT 5 © T'* 5 0 
[0 0 7 0] ±bB¥Sh£#©*7X$mJ yytis 
LT, &3*7X*Cfc©^M#»fcaa©M#5Ji< 
l*JT*& 3 3£<%0 X 7 X X D KM t 3 fS#<Dgj»'r- * 
ii^VT, >9ittfiiBSft#Sfc ±o T±aHx^x * c c 

5 * 5 X * cd «R (j^ififiO JIS) * «fc 0 1EBK fiog 

its ft^<DmmKim?m%<Dmmm%fa±.-£i£zz. 

[0 0 7 1] Sft, ±a©<tdtLT±BB^3tatctt-3 
*Kl#tlJU ^^O+J-^^^X^cOGMM^^LTC 

n*,g^«wki-* 0 cut, 4)S?nft-9-777x 

x ^MfiJ-^OSHtc t, WJS-T S d i: fr S <DX\ 
[0 0 7 2] IftiHoT, ±SEc7)J:3tCLTX^XX'; 

[0 0 7 3] i«, ±3BHfflO^{C|3V^T{i, ±IBIS# 
X ? X^M 3 «k -a Tisia4«* X ^X X Qffi 

w-rsi^fcL-r^s^ Mii^is#x^xx^#t?± 

fe^i5[Ofg# 7 ^ X 5 *SS?-r S«t-5K:UTfe«fcv\ 0g 
xtf, k^cDrlSHftX^XX^riS^-rSi: 

-3 T^glfW ^ tlT, Rg-^SP 8 (C k MO^gm^J^ 
[0 0 7 4] %tz, f^IgtOA-F^xT»' 
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[0 0 7 5] <lg2»OJgS|>0 2i±, *SlK<DffM 
©WPSiSSffitcfett«yp*y^iaif** 0 (ft, ctf)^ 

SO, B£gIEjS{fcg|5 2 6*WLT^5 0 ^A*»2 

i , #h»#t 2 2 , ^smii gp 2 4 , 2 8 , we 

rbimffi 2 9 tJ £tf mtlB 30B, 01 fc^f ±ES 

1 ^ffi©J$ifc*Jtt3^AftS|S 1 ,^S^«fgP2,*S 

iitwgs 4 , %ksm 8 , 9 :&«}: mftfip i o t ra 

[0 0 7 6] ±KIS#IEMrt:g|5 2 6 «\ !S##Mtoaigf; 

2 5 ilM^7-7°g|i2 3 tfrZmifcZftZo 

tttijgf! 2 5B, hi ic^t±.mm i mMmmiz&fz 
mammmmi itmmx$>^ xtsznrc^w^ 

«*GMMtt«W(H^Wfr6«iaLTB#Wlli:'f 
[0 0 7 7] ±lB/ISi&7-7 s g[$2 3(i, 

&7-7°(fS#IEML) U ffl««7-y»0£»/^;* 

t, ±mitmmu2 4?«, ^^7-7sn/£g^ 

te!ftg|3 2 7 t|§ffl$nrc^SiS#^f 1 VKHMM)^ff 

[0 0 7 8] CC?, ±IHIE£{fc^#j£iS#»e-r;l/ 
*&fflg|5 2 7^^tt?n§^#^|g^^f i ^«, *&T4>^ 

LTfrSafftOHMM^WfcfToTffoigSnS. ift, ¥ 

a = 1 ©ag#fc£tf*0flH©i£f *Effi{bLT¥BO 

[0079] ±gH^ i mmmmizisvz gmmwis 

»^{!:*Jtt5^#jQiffcgP2 6^3fg#jHIfti:, IE 
Mfc^#£gg#^S^7vM£ffig|5 2 7tc«HW*ti*^9 

• ^ISlTOc fctt § IS#iB£{fcBj ■ • ■ [ c ] , [ d ] . [ e ] , 
([b]) 

• W£IS#tx;l/<D^»^ ■ ■ [ c ] , [ d ] , [ e ] , ( [ b ] ) 
[0 0 8 0] ±^(DX5iZ s *MM(D&miCl3^T&, 

immmmmm* 2 6 c «t o xx-nm^mmt § m 
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K.m^mm^mm^\ loi^wstLT, gm 

^LT, j^$l7-7YftS2 3 Wot, ±,£^X 

* fits* a ) t -r § - n° y mm. 

1 5 Z t ic £ 1 X , , TEMfcf •§ A 5 K L T 1/ * 5 . 
/0 [0 0 8 1] *<D*§£, ±ffi|g##««!fflg|52 5 jWH^ 
§ G MMfelfigPfctt, ±E« 1 »Dff»fc«-§ G M 

KtftJ^TiE*^** C tWr« ?f 

[0082] <^3^sscd«h>03^ i^Mmm 

t), fS#iiCSg|5 3 S^WLTV^o SF^A*ff3 1,§ 
»^rrg|5 3 2 , *®MlLg|5 3 7 , flS^«5 3 9 , f»tf* 
IftWi* 4 o 43 J; ffi^jfflj Uii, 01 ^T± 1 E2E i ^ 
SSO^SItcfcntst^Ayjgii l , gg^gl? 2 , 

gis 4 , ja^ap 8 , mfcrjvwm 9 *s j; umts® 1 0 ^ 
io raan?* s s§##^ttwgR 3 3 02 (c^-r 
±e» 2 is6fio^tt{c«it«K#4$tt^uai2 5 tmm 

[0083] ±,12^11^3 6ti, ±mmmm^m 

g(53 3 4:^JS*7-7'g|53 4 ft* 5*1*8 |g## 
mttttigR3 3ii, ±l3i[2^»Ofl5tt(0»^i:ra«Ct 

X3GMM©^7 X G MM^Ifigp (H^rf) ft' 

flfffi*^ffli!S»#a&«» a SISS7-7g|5 3 4 1 

40 mm*** 

[0 0 8 4] ±!2SM7-7gp3 

c of# ?> tut mwimwmm a <D$m*mt. t -r § ^ 

»7-7'-rs 0 J E-O«^<0^iSaR7-7 , fC|RLT{±, ± 

mm i ■MMmmictsifz c, MMMimm ictsnzmn 
50 • §WEM^tefe^snaa([7-7^f- [b] , [ c ] , 
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[d],[e] 

[0085] z.0 Lxmmm. r 7~yi£tirc^mim%ii 

*-*«?UK#LT, f£#MJS^g*7vV*g|fig[i3 8E 
^tt^nfciS^jiJS^r^f^fflS^T, ±$bft*Jt 

[0 0 8 6] ±SSB#W1WfttHffl53 3 3!»*ffl^ 

a g MMffifflflsictt, ±ib» i mmoymicmfz g m 

M^WS5 6 cDf§^R*Si£, ^WiS^O^r-** 
7X^C ©jfiflW) ^7X?D fcHf 5 iS#«^P x- £ 

>yUtLfcfc©*flft»SftT^*o bfttfoT, I5# 

[0087] ^ **fii^mntfc^§±inis#ii)S0 

tea, ±aE©#*#0JKWc, K#*9X$r*fl!^*75f 
ffi*»fflLTt>J:V\ fit, CKDrffi 

ffi^fl***<OT***o cct, Wjs-r-* ©It fcti** 
©±#JI&-e*!>, §S##»tHai53 3 «, ±IBz:iiO 

S^#i£*JSffl*5©T*:&o §^xyo-;W H WIT 
§-p#5W^SI«SB<Dlia-Ktt, CcD£7&$u££afI 

^■n±, M§*£#*;§>±!Big i mmmmicisifz 
x, m8iztiitmm*7x*<D%w*:7 l >v*mm& : z 

rfrt LTlS#jiJtSSait-r;l/tSjWa53 8 fctSffl-TS© 
[0 0 8 8] i& ±aLfcaS£»0®»KfeV^TH:, «■ 

tf7X^'J>yt|«LftG MMfijfi«(tiS« b ft Cf /'? 

fcitf, ±IBX7X£>jyybftGMMT'$ 

©8U§{i> ±lB7vX? U y?'£tlftGMM©Wlfr£ 

as#ftate bT»m-r§is##»mss^tjiffl5ti 
[oo89] c ±§Bi? i mmmmjcufm 

#^7X£MN^3, GMM#»6fe£tfGMM^W 
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l 2 fc «fc J5±iBiS#f?tS«jffJiggi: bTO«««, 7° 
n ^7AlBiSffif*tlBSS?nft|g^®tttBM^n ? 
7AlcJ;-3T^?n-So ±,!d7 p P^7i*,!B^ft{±, 
ROMf%§7"n^7A^fV7T'S5o Sfttt, ^ 
TOlB'BSfficSit £ nrm^m S ft* 7a ? 5 i» * r 
^7^oTWK Mtt©#&fcfc^Tfc, ±3B 
7"u^A^r^ T <p 5K«W«ftfflftl9^a y 5 A £ 
^*ffi-r^n^vA^*Wb^ga, ±IB^n^A>t 

tV rtc if. m v^Lxm^mmm^x^x^ 

10 <£^U RAM(v>^A-r^-bX-7!^U)tC^t?.n 
ft 7°n ^ AEttx U 7 (Ha***) K 9*7 yu- F b 
T, ± ( !B^DyvA,!B1iaxUr^T^-trXbT,^t±l-r 

6 R A M CD 7°P ^'t- Af B'lfx 1; T fc ^ "7 y P - F f 5 
ftfe©^<7yn- F^n^iai, ^J&^ttgifffcft* 

[0 0 9 0] CCX\ ±&7uf7L>*7 t <t7ta, * 
ft«fc^liBrfllt«iaStU «S(x-7°^A-b-y Fr- 

7°^<Dr-m 7D7^ (gSM) f^^.A 
20 -Kf^X^f(Dltf^X7^CD(n7/^ FxV 
X?) - ROM,MO(fflI)f^^,MD(S^TVX 

7), d v d (xv y ^ndWrV x wmnftT-f x^ 

<Of^^, I C(*Mia»)*-K^*-K^©* 
- H*, 7X^ROM,EPR0M (IR^ttlfHS f! R 0 
M), E EPR0M(lMiSSR0M),777^aR 

[0091] sft, ±.m&mm<DBMizmfz%pmm 

JO fcflfAT-f y#-*-y h*fttriffiffi*'y hV-ttmfti 
^m%1fH!&*gLX^tUi^ ±IB7°oy 7 A^xV7 
td\ fflfa^-y F7-?frb<D?*7yn-F^cJ;oTMt 

ije^ifc 7°d y ^ a^±i mt mfox& ~> x t # b^x^ 

v\ ^cD^cfcnt§±IBiiff^7F7-^^?)^ 
^yn-FfSftfeO^yn-Kyn^Ati, 

ffls&fr 6 ^ y x f n § t cd 4: -r § 0 

[0 0 9 2] |& ±IBIBIt!i«cIBg5n5tcD^7 0 n 
[0 0 9 3] 

[56BJJ05(fji+i] W±J:0W5fr4J:5f=, JB 1 O^UJ© 

^T777,?Uy7*U ^Wtx^^SKJ:^ 

)l^-7X^'J yd^SKioT, ±*JGMM#*;flV^T 
¥Sfg#£lf77X#yyy-f3cDt:\ #^vX^cDffl 
50 WffitbT^jig^V^^W^^S^B^^C^X. 
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[0 0 9 4] Lftj^oT, 7l/-^¥H¥SfC«koT, 3f 
J&D&ftfcfiSfcf I: T*±IS G M M <D4/£ i: ¥MIS#^S 

co o 9 5] sfc, i mmmm^^mmmmmit. ± 
m&mm*ftb\ tmrnBt^xzizmtz^pvy 

[0 0 9 6] Sft, 1 ^il01JcDHS##mttaS««, ± 
CO 0 9 7 3 $fc, l ^»OfS##®»tHSB«, ± 

law * 5 x * > y^st j: o t±ib^ws#*^ * 5 
x * u y ^-r § m^tc , ±ibs * 5 x * y > y o & 

*3#*¥WiS#tfS*7X*y>y<DM»fcfiLTV> 

it. ^mimiMmm*±Mn>7^7,t y yytomtfr 

Co o 9 8] Sffc, l *SSM<DfS#^ttas««, -9- 
o T * ^ X * y y ?Ztat&9 9X * KHt 3 

U ±!a#^7^XMcH"f 3fg#i^5tcGMM£r 

5X £ K «t o T^'iB jaWttOiiiHK: t fcfJSf 5 C i; 

[0099] tit, &2(Dffli<Dm&iftmm&m&, 
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£/|j^T, r^^^X^iSKiWci^T, \ft&#<Dft 
^■9->^;I/K:»LT*^*S*a-r*CMM*aRLT 

S^x^^CtSttSgg^^^X^fe^^^nfcH 
/0 MM©»*^ftWSnftHMM«*5ia»^, 

±!ais##mttmgBi?aK^nfcBS#^vx^^ 
h m m * fT-y ! i f j <o rm* v* t L $ m. mmt 

x*jNfo*wi*ii»fia<afcrHMM*ffl^-c, a^ 
[oioi] wi4(D%m(D^pmmmmte, ±12 

snftHMMt&was^ffl^T, «HftflP{Cj:oT, «A<D 

[0 10 2] £fc, S5<DaWO§^ffiWSIlli, 3££ 
iE«ffc#©*, ±15^ 1 0»W**V^» 2 cOfgB^OiS 

[0 10 3] $fc, 35 6 (DftWJ ^;!?^JiSiSt±, M# 
iSiS¥®*, ±HH^ 1 (Dmm « VHi^ 2 ©Sgffld|S# 
#MHigBi:, A^!£#Oir^y7VWcSciVT_h 

fSA*ig#<D^«*f|jSf s < Sfc1-^3tS<a#»|ffiS a 
«xa»fR*fflV>T, i f 3Ay7iS#^S#®iltjfi^< c ): 

[0 10 4] Sfc, »7 058W©B#^WH|Jia^t±, 

^T^7x^'jy^u «-^^x^(cji-r§ig#*# 

50 »£GMM*t)SU ±lBGMM^ffl^T¥S|£#^ 
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[0105] tfcffoT, Bf^o^*sifc-r*T?±ia 

T, A^fS#0#^->7VWc*fLT«A±S*Mt-§ 

[0106] $fc> »8©aw©^a^vAaa»tttft! 
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[0 2] 01 tim%%m%JEMitJi£lc&5^m 
5 fpIiSIC 43 It 5 7" n -y * g|T? % 5 0 

I, 21,31 -?m\tim. 

4,2 4, 3 7-*S(^®fHJt)MSgP, 
5 

6-GMMtt*Mk 

7 ■••fS#*7X*#S^7*;l/te*fig|5, 

8,2 8,3 9-K8^*> 

9,2 9,4 0---Wl§^Vl/|g»gP, 

10,30,41 -m/ja5x 

I I, 2 5,33 -mmmm%k 

1 2-GMM^ifgP, 

1 3-¥Sx-*fftWi& 
1 

2 3,3 4-a»ft7-^l5, 

2 6 ■■•jfrtfjESiffcffli, 

2 7, 3 5-iE«fl:>p^|g#§*t7*;W&wa5, 

3 6-as#a£as, 

3 8- l g^a(Bff»t7 9 ;nfftiftaJo 



[0i] 




(16) 
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[03] 




(51) Int. CI. 7 IBIE^ FI f _ m - (4Mr) 

G 1 0 I. 15/14 G 1 0 I, 3/00 5 3 7 A 

1V18 5 3 1 K 

5 3 5 C 



